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ABSTRACT 



Intoactive voice response systems (IVRS) are used as 
intof aoes at a wide variety of support aa& information 
retrieval centos. A caOcr who contacts in IVRS-equipped 
support center can choose to have the voice information 
contained in dte IVRS menus displayed graphically on the 
caller's cosnnmntcations terminaL The graphical display 
allows a caller to navigate 19 and down in die IVRS menus, 
skq^inng intennedtate steps that would be required making 
responses to voice quedes. In one embodinoent the Hyper 
TbiU Madsnp Language (HTML) is used to produce the 
graphical display. The HTML data also contains a pre- 
defined protocol used to display IVRS nnus. The gr^Aical 
display of IVRS menus saves caillas time, and displays 
IVRS infonnation more quickly and thoroughly than could 
be done widi vckc. Grqihical display of IVRS menus also 
saves support costs since a caller may find desired infcamar 
tion wi&out interaction widi support center pcrsonaL 

58 Claims^ 8 Draidqg Sheets 
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SYSTEM AND METHOD FOR 
GRAPHICALLY DISPLAYING AND 
NAVIGATING THROUGH AN INTERACTIVE 
VOICE RESPONSE MENU 

REL/OTO APPUCAnON DATA 

This appiication is a continuation-in-pait of ^licatioii 
Ser. No. 08/558322, abandoned, entitled METHOD AND 
SYSTEM FOR CHIAPHICALLY DISPLAYING AND 
NAVIGAITNG THROUGH AN INTERACTIVB VOICE 
RESPONSE MENU, filed Nov. 15, 1995. 

FIELD OF INVENTION 

Hie i^esent inventioa relates to the gr^)bical and textual 
display of interactive voice response infconation. More 
qwdfically, it relates to a method of graphically displaying 
and navigating throogb an interactive voice response menu 
of queries. 

BACKGROUND AND SUMMARY OF THE 
INVEOTION 

Interactive voice response systems (IVRS) are cmrently 
used in abundance as interfaces at a wide variety of support 
centers, caO centers and other infonnation retrieval centers. 
When a suppoft center with an IVRS is contacted by a caller, 
the calier is typically first presented with voice information 
from an interactive voice response unit (IVRU). The rnter- 
activc voice ttsponse unit poses voice queries to the caller; 
The caller inputs re^nses (e.g., with a touch tone telephone 
and DIMF tones) to the voice queries, and then is presented 
additional voice queries based on the responses. The caller 
responses to the voice qucdes azc ^pically used to route file 
caller to a desired destination, dispense infonnaticMi for the 
caller, and/or collect infoanati<m from the caller. 

The interactive voice response unit typically presents a 
caller with voice queries based on some hierarchical scheme 
(eg., a decision tree). General voice qmzies are presented 
first, and then, based on caller responses, more specific 
queries are presented to he^ nazrow and/or focus the caller*s 
re^iests. For cstample, if the interactive voice reapoose unit 
uses a decisi<m tree, a caller would be presented first with 
queries from the *Yoot^ {Lt^ the top or most general level) 
d the decision tree. Then based on caller responses, the 
caller is presented whh moEte and more specific voice queries 
(ie., intermediate level queries). Finally, the caller would 
reach the lowest level in the IVRU decision tree. At the 
lowest level in file IVRU decision tree* file *iear level, file 
caller is presented wifii the most specific voice information 
available. If the q»ecific voice infcnuBtion at the lowest or 
*lear lev^ is not hel^iful to the caller, fiie caUer may be 
placed in a voice queue to speak with the nest available 
caller asristance agent 

As an example, consider an IVRS at a si^poft center 
called by users having problems with a computer software 
product When a user calls, he or she is co nnected to an 
IVRU. If the interactive vdce response unit is set up as a 
decision tree^ the interactive voice response at the root level 
might be, *Tkess '1* for network proUems, tess *2' for 
operating system problems. Press *3* for printer problems, 
ftas *4' for spreadsheet problems," etc. If the user was 
having printcxproblans, ate pressing *3'attherootlevci 
file interactive voice response unit would respond wifii a 
second level (intermediate level) of query cfadces sudi as 
*Vk8S 'I'ifyourjHinterwon't print at all, ftess *2' if your 
printer is printing unrecognizaiUe characters, ftcss *3* if 
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your printer is not printing all the inf<Mination on one page,** 
etc. This i^ocess would be repeated until the user reaches a 
leaf level of the decision tree. At fiie leaf level, a user is 
given additional information that may solve the profciem 

3 (e.g^ your printer driver seems to be out-of-date), or is told 
to stay on die line to receive hdp from a support engineer. 
Which leaf node a user reaches determines which siqipoat 
engineer the user will speak wifit The user responses to the 
voice queries arc also used to make a preliminary diagnosis 

10 of file user problem. 

Interactive vcioe response systems arc also used by a wide 
variety of ofiicr types of call centers to route calls, {Hxyvidc 
audio information, and collect information from callers. For 
cxanQ>le, VolceMai] is an enhanced version of an interactive 

^ voice response system. For exan^le, an IVRS may be used 
by a mail order 0Qiiq>any to list current product information, 
and then allow a caller to order a iRoduct; by a theater to list 
upooraing or cmrent events , and then allow a caller to order 
tickets to an event; by a bank to allow a caOer to obtain 

^ balance infonnation, make an electronic payment, eta 
Consider a fiieater v^cfa uses an IVRS to provide infor- 
mation on iqicoming or current events. When a caller 
contacts the ttieater, IVRU typically uses some hierarchical 
scheme to present the caller with an audio menu for fiie 

^ categories of events taking place (eg., movies, sporting 
events, plays, etc). The caller then inputs responses to 
navigiie finough the hierarcfaical scheme to hear audio 
infoanation on a particular event the caller may be interested 
in attcndiiig. At the lowest, or leaf level, the calkr may be 

^ asked if tfiey wish to order tickets for an event The calkr 
may be asked to hold to speak with a ^live** ticket agent In 
addition, file same IVRU may also be used to collect 
p^ment infonnation direct^ from fiie calkr without fiie 
he^ of a live ticket a^nt, keqang the process fiiUy auto- 

^ mated. 

There are several problems associated with using an 
interactive v<^ unit to present infonnaticm to a calkr; For 
example, a calkr may have to listen to all of tiie general 

^ voice queries before making, even a first selection. This is a 
time ccosuming process, and fiie calkr may have to repeat 
the general level voice query messages several times bdcst 
a choice is made. At levels below the top kvd (intermediate 
levels), file caller is faced wifii a number of decisians and 

^ may not faiowv^ch choice is appropriate based on tlie brief 
voice menu descrqition. If the caller makes several choices 
based on fiie voice queries and ends up at the wnHig place, 
then file caller must *1mwind'* the choices, typically by 
starting over at some level (eg., the top level), and then start 
again, by making new choices. This wastes a considcrahk 
MTwnmit of the caller* 8 time and leads to caller dissatisfac- 
tion. 

Interactive voice response units are also Q^pically set up to 
contain voy generalinfoimatioa to serve a large number of 

55 potential callers. Many times file voice querks presented are 
not specific enoi^ to allow a caUer to obtain the infonna- 
tion desired. If the IVRU menu information is too general, 
the caller win waste a significant amount of time navigating 
in file IVRU menu, and still not find the information die 

fio calkr was trying to obtain. 

In accordance with fiie illustrated rmbodimrnt of the 
present invention some of the problems associated with use 
of an interactive vc»ce re^ionse unit to present and collect 
informatkm at a sqiport center arc solved. In one enibodi- 

65 ment of the present invention, a caller contacts an IVRU- 
equipped si^pport center via a voice/data connection (e.g., 
with an Alternating Voice and Data (AVD) modem, a Shmil- 
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laneous yoke and Data Modem (SVD), an ISDN device, a the capabflity of sesding embedded audio and video infor- 

Ktwcric voice device such as Internet Fhone, etc) As one of mation vtducfa could provide a 'tnulti-inedia'' menu of IVRU 

the fiist voice queries presented in ttie interactive voice intomatioD, and can also provide multi-lingual menus, 

reqwnse menu, a caller is presented with a voice option to Graphical dbplay of the intaacdve voice lenmnse ded- 

create a grapUcddisiJay of tte interactive 3 sion faifcrmation«n save the oiler a substantial amount of 

queiiesonthecallercomputo^ ^ ^ j graphically 

pr^ot invenaon. if the adler contects an IVRUnsqiripped dispWed, fte caller can step immediately to anyS in tti 

«U center with a v«i«*^daU connexion (ej. an ISDN hue) ^oSS?to^n to. number of 

^e. the ffsphic^ display IS di^yed automabcal^. ^^^"^J^^^Z^^^Ly^ff^/tn- 

However, the user may also be txomsted before automati- „ . ~ . , ^ 

noweyn, "^"^ ™'^;~^ asZSCT^w tki. i. dUpUyed infomatioa. If the user makes an incorrect 

ally prwentmg the graphucd displa^If ttu is ^.T^'^ can easily undo the inccnect chdoe by 

diapUy of the infocmatioii coatained id the interactive voioe .^^^ * ... i.^.^t^r.. t-«-j« « 

^menu.Tl«<»il«.^nses«^.hegta^cdA^ Sl'S^y^SSS^e^S^^'^daXS: 

meui items can thereinafter be made from the caller com- ^^ZM^ vww; u«aiw imwiiw- 

"~ ^5 tion can be dupLayed more quickly and tbcxooghly than it 

P'"^' cocUd be by usins other mediods such as voice infonnatioD 

In another emt^^ V^Z ^ IVRuTi voice intcxactioD with caller assistance 
contacts an IVRU-equippcd aspect center via a daU-ooiy 

amnectk>n (eg., using a standard modem, a netwosfc or 

Int^etconieSioratixticsscom^ ^ JStt^SS^lltt^ 

is automatically pesental with a MmrcWcal dispky of the sappmcciaa,a^ccota,i^^ 

mom inftmation contained in Ae IVRU meaa without any cnqjloymg the IVRS sigmficam support costs. TlKgr^^^ 

voice messages. The caller responses to choices in the IVR SJ^^^^.*"^*"^^ 

menuit^r^rethcmnafUrmade^ dearahly caH« wffl tjp^ ^ 

(In some respects, the t«m IVRU is somewhat misleading ^5 and not want, or need, to talk with calkr assistance agents. 

since, in some endxxhmcatts of the present inventicm, tfaoe foregoing and other features and advantages of the 

is no **voice.** However, this term is nonetheless used illostrated embodimrnt of the present invention will be more 

txreafker as a convenient monicker.) leadfly apparent from the following detailed desaiptton, 

hi the prefaced end>odtment of the ivesent invention, the i*tich proceeds with reference to the accompanying draw- 

g^iqpldcflldiqday presented by die intcracttve voice response 30 ^'^* 

information uses a Wcrarddcal paradigm which is similar to fw<:rRiimnN rw trr m AwiMm 

a dedsioo tree. However, unlike most intEiacthw voice BRIEF DESCRIPTION OF THE I»AWINOS 

response decisioo tiees, this bierarcfaical scheme is based on FSQ. 1 is a tHocX diagnnn of a con^Niter system used to 

data collected from previous callers and is continually and implement an flbi strated embodiment of the present invent 

incrementally updated with new information. Pdrther, the 35 tion. 

queries presented to a user are dctomined using a probafair iTO. 2 is a block diaaam showing a sirocrt center and 

fistic schcnae which directs flie caller to the inf conation fliat user conmaters. 

a caller is most likely to want or need based on the system's • 

e^ncewilh prior dtea. ^l^^^;;^^,!^^ 

The graphical display allows a caller to navigate jop and 40 . , . , , . . , , ^ 

down to Aeten^ paradigm sdieme ^rid^ and KG- ^ is >bloAdi|g^ so^are 

easily with hipiasfran the «BarW ^pport messaging arddtecture used to produce a gn^^ 

also **zoom in* and •'zoom cot* co part of the hiecaccfaical diqilay. 

schenr, skipping intennediatBstqMth^ would be reqniied FKj. 5 is a block diagram showing greater dciafl within 

making responses to voice quoies. ff die caller becomes 4S the of dke software messagiDg arddtectore used to produce 

confused as to wfaidi query to choose ncsct, there is also a the gnp^iical display. 

decision advisor availaUe with information to he^ the caUcr FSQS. tiA-6B are block diagcams showing the nkenu 

make the proper choice. The caller may also have the option boxes and the choice boxes of a grq»hical display of a 

at any time to switch back to a voice mode to listen to the interactive voice response mean. 

voice queries (ie., if dte caller ocmtacted the support center so fK3. 7 is n Uock diagram showing the iwam boK and die 

vU a voice/data connection). choice box at one of die krnest level in the hierarddeal 

In one ciphodfmwitcf the invention, the grapidc aldigp lay schenkc of a grqifaical display of a interactive VMce response 

is prcMhK^ed using Hyper TtextMarkiq> Language menu. 

HTML is <Mie standard for viewmg information over die pjQ diagram showing the decision advisor 

IntEzneC However, using HTML to create the ^aphicai ^ f^f^ display infocmaticm shown in FK}. SB. 

display of IVRUmenus has mm»crc«i advaiy, A wpport hG. 9is apictnre diagramshowing auser anda suH)crt 

craiter can easily and ineaqieiisivdy construct a gnyhical JllZ.\^JZ^zT^^^ 

man system u4g a ^to^wdl accepted, wen recog. <«to "d^g an tatanb^ 

dzed Ungnage. The HIML IVRU menus can dien be ITO. 1# is a flow diagiam 8»w>«^. > ^""^ «° tSS? 

viewed using a modified OTeirtendedHIMLviewetCaicrs 60 intaactivc voice ieq>onse menus gr^)hically wiA a H^ 

are presented with a familiar, comfortable interface to viewer. 

qidd^ ^"^^^^^^ ^^^^^ DETAILED DESCRIPnON OF AN 

HIML can easily be sent ora a wide variety cftr^^ ILLUSTRATED EMBQDIMEOT 
and convey huge amoants of inf oonatiosi using tll ML hnks 

(Le., links to other infonnatioo which could be stored on 69 Rcfcning to FIG. 1, an operating environment for the 

coirqmtff systems remote to a support ccnterX that could not prcfeood embodiment of the present invention is a ccHoputer 

be aoccHsplishcdwid) a voice IVRU. In addition, HNTTL has system !• with a conqnter 12 that comprises at least one 



FIG. 3 is a picture diagram showing how a user and a 
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Mgb speed processing unit (CPU) 14, in conjunction wiiOi a system), smart network card, a computer woiifcstation with a 

memory system 16, an input device 18, and an output device network connector or a modem, a personal conpiter with a 

29. These elements are interconnected by a bus structure 22. netwoik connector of a modem, etc. However, the commu- 

Thc illustrated C!PU 14 is of familiar design and includes nications terminal is not limited to this list, and can conqjrise 

an ALU 24 for paforming computations, a collecticMi <rf * « variety and/« c«nbination of aHemative conqxmcnts. 

registers 26 for temporary storage <^ data and instructions. As is shown in FIG. 2, the illustrated embodiment of the 

and a control unit 28 for controlling operation of the system invention OMisists of a suppcft center 34 with one or more 

10. stqipoit con^Miter systems 36 (e.g^ the oomfwter system that 

Any of a variety of processcos^ including those from was described in FIG. 1) and a plurality of user coiiq)uter 

Digital Equipment, Sun, MIPS, IBM, Motorola, NEC, Intd, systems 38. If a plurality of suppcotcoc^uters are used, ten 

Cyrix, AMD, Nexgen and others are equally prefeue d for the suppcHt computers may be cc»mected by a local area 

CPU 14. Altfaou^ shown with ont CPU 14, coir^xittf network (LAN) 49 or any other similar connection technol- 

system It may alternatively include multiple processing ogy- However, it Is also possible for a support center to have 

tmitft. Other configurations. For cxanqde, a smaller number of 

TTic memcsy system 16 includes main memory 30 and larger computers (i,c., a few mainframe, mini, etc. 

secondary storage 32. Illustrated main memory 30 is high computers) with a number erf internal programs or processes 

speed random access memcry (RAM) and read only nxnning on the larger computers capable of establishing 

memory (ROM). Main memcry 3% can include any addi- commumcations links to the user computers. The support 

tionalcr aHemative high speed memory device or memory center provides a plurality of communications links 42, such 

cvcuitiy. Secondary storage 32 takes the form of long term ^ telecommunications connections, (e.g., modem 

stcrage, such as ROM, optical or magnetic disks, organic connections, ISDN connectiwis, ATM connections, frame 

memcry or any odicr volatile or non-volatile mass storage conne<lions, etc.), network connections, (e.g., Internet, 

system. Those skilled in the art wiU recognize that memory «^^)» satdHte omncctions (eg.. Digital SatcUite Services, 

16 can GOiiqifise a vaddy and/or combination of ahernattve wireless connections, two way paging connections, 

fYTTnponf»irt5L ^ eta to allow one or more user computers to simultaneously 

Theii5)utandou^dcviocsl8,2aaicalsofamiliai:lhe J»MCCt to siippat am?*^ 

inpmdcSce 18 ^conmrisc a keyboard, 11^ hnks arc each connected to one or mwe mteractivc vmcc 

dcviccandiodevice(e.g.,amiapphone,ctc),crany otha SSLI*^ 44 that can be accessed by user 

device providing iqwt to the con^oter system It. The „ computcw, 

ou^tdevioe2QcanG0ii9xi8eadifl|>lay,apdntcr,anaudio individual IVRUs 44 are connected to an IVRU 

device (e.g., a speakff, etcX cr other device providing server 46. The IVRU server 46 manages the IVRUs and also 

ouQxit to ttie computer system It. Ilie input/output devices pcnmts a user to bypass tfcie IVRU menu and directly access 

IS, 20 can also include nctwod: connections, modems, or one or more databases 48 maintained at the suppogi center, 

other devices used for commmiications with odierconqyuter _ These databases 48 store entries co nsis t in g of informational 

systems or devices. queries made by previous callen (e^g^ information queries 

As is framhar to those skilled in the art, the computer f« problems pseviously encountered by other users for the 

system It frnthex Includes an operating system and at least connHiter s<rflwarc supported by the support center). When 

one raphcation mgram. The OToating system is a set ctf * chooses to bypass the IVRU, the IVRU server 46 

software which controls the computer system's operation ^ I«mtsthcusertoqu^ 

and the allocation of icsources. The iqjplicatianprDgiramis imonnatian (e.g., for a problem ttc user is cocountenng) 

a set of software ti&at poforms a task deaiied by the user, tiial may nc* be mentioned in ftc IVRU menu presented to 

making use of ccmpata resources made available through ttscrs. 

the operating system. Both ace resident in tiie iOustnted In addition, a subset of the darahasc entries, consisting of 

memory system 16. ^ infocmatloii queries requested by other users (e.g., for prob- 

hi accordance with the practices of posoos skilled in Oe lemscnoGnntcrBd)areusedtocontinuanyandincrcmeiitally 

art of cotumter programming, the present inventioa is update tiie menus in the IVRU. The same database entries 

desoibed l>ek>w with nference to acts and symbolic reive- are also used to create a graphical display of ttie IVRU audio 

sentations of operations that are performed by computer menus. 

system It, unless indicated otherwise. Such acts and opera- 50 The iUustrated embodiment of the invemioD is imple- 

tions are somrtinrs refiened to as being computer-executed. mented in the Windows® 95 operating system by Microsoft 

It will be appreciated that the acts and symbolically rqxe- Corporation of Redmond, Wash, using VoiccVicw™ data 

sentedoperatioasindudethejnan^NilatioabylheCPUldof transfer technology by Raidish Gcmummications Systenis of 

electrical signals iqvescnting data bits widdi causes a Boulder, Colo. Under N^oice^^ew'™, only voice OR data is 

resulting transfonnation or reduction of the dedrical signal 55 transmitted at any oasi (Le., VoiceVicw™ modems are 

representation, and the maintenance of data bits at memory alternating voice and data (AVD) modems). The invention 

locations in memory system 16 to diereby reconfigure or can likewise ha practiced with operating systems and other 

otherwise alter the caospata system^s operation, as weU as technologies that aQow simultaneous v<^ce AND data 

other processing of sigpials. The memory locations where transfer, such as simultaneous voice and data (SVD) 

data bits are maintained se physical locadoais that have $q modems, ISDN devices, etc. or with network or odkcr 

particular electrical, inagnetic, optical, croigamc properties connections. The Voice^ew™ data protocol technology has 

corre spon ding to the data bits. been enhanced to provide functtonalify not availafale in die 

A communications terminal, that cangiises at leasta CPU standard VoiceVicw™ data protoccA as wfll be e^lained 

14, a memory system 16, and an iiqxit/oo^put device (18,28) below. 

is used for the preferred embodim^ of the present inven- 63 In die prefeued embodiment of the present invention, 

tion. For cxanq>lc, the communicatians terminal may be a grqihical display of IVRU voice information is nsed by a 

smart modem (Le., a modem with a CPU and ntcmory support coiter called by users after encountering problems 
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with a conqmter software pn)diKl.Howeva,lfaeuivcntioau aicatioDs layer 58 of both the dicnt and the server are 

not limited to ooinputcr software product support centers, registries 72 and 74« respectively, used to kcqp track of 

but can be used by a wide variety of other types of customer which dicnt/scrvcr processes are smdingtodviiig oaes- 

assistance and infonnatioQ retrieval centers. sages. CommunicatioD between a particular interpreter and 

A&isshowninnG.3,auser5#,usingauscrcon5)uter 5 agait occurs via a socket identifier aflocated to the pair. 

38, calls a support center 34 (hereinafter rcfcncd to as a Socket setup (crcale( ). bind( ). listai( )), connection 

product svppat service (PSS) centtt) with a Vbicc^w™ (connect( ), acccpt( )), and communication (send( ) 

modem 52 (or otbo- appnpnstc communications device) receivc( )) are weO known aM will be understood by those 

and needs help with a particular computer software problem. skilled in the art. 

A communicatioaspatti 54 for data transfer is set up over the ^ftcr a socket connection S6 is established, a user is 

same voice line which cardes the user*s voice signals. The presented with interactive voice re^xHisemenu queries from 

communications path is routed through an hiteractive voice the IVRU 44. The interactive voice respwise sy^m is built 

response unit (IVRU) 44 in the support center. The IVRU is using a Meraicfaical paradigm similar to a deciaicm tree from 

connected to an IVRU server 46. A VbiccVicw™ modem the infonnatioo contained in a support center database 4S. 

allows the user to make a voice oonnectloD wift a support u Menrcfalcal paradigm is based on data collected frxHn 

center, and aQows the suppon center to send^eceive data proMems previously encoun t e r ed by useis and is ccmtinuany 

io/tnsm the user's ccHnputer over the same telephone line as and incrementally updated as users encounter new or pce- 

the voice connection. viously unknown problems with couopoter software. Airtfaer, 

As is shown in FIG. 4, the PSS system in^lemenis a the queries presented to a user are determined using a 

two-layer protocol stack: the communication Uyer 58 and ^ probabilistic scheme inldch directs the user to soluttoiis for 

flie qiplicatlon layer The two 1^ protocol stack probkans which are most likdy to be eicflttntcred using a 

provides a common ne^oik protocol for passing data and particular set of computer software, 

issuing conomands between the client 36 and server 38. As an exanqde^ if a defect has been discovered with 

The conmnnication layer's 58 pdmaryrc^wiisiWlity is to printer driver thrt win cause every user with a particular 

transfo- data between the cMent 36 (the PSS oouqwtcr) and ^ printer to csqwrience the saineproUcm, it is hiji^probabk 

die smrcr 38 (dte user's con^axtaX'nieiqipticatioaUycr's diat a minority of the calls a support ooitcr receives for 

68 pdmaiy purpose is to utilize tite conmnnicatioii layer's problems with IfaatprintcrwiU relate directly to tiie defective 

netwoik services while m«tfi«»tjfrfng igncrance of the net- drhrar. As a result, die interactive voice response unit 

wcrk5undedyii« protocol and hardwn. The PSS'sappli- presents vcace quedes diat point a user directly to the 

cation programs 62 reside in the i^splkation layer 68. defective driver problem. Thus, intermediate steps a user 

The two.laye««l protocol i^ifxoach frees die implication woukl nconally go tfaroi^ sk^ Odier potential 

program 62 from die cc«nmnnicationi«otocolcampl«^ problems, such as netjwAprobl^ 

imdtevlcmeirtation.Tbctwo.layapK^ etc. are presented to die user in a amiilar fashion, 

over a socket connection 56. As is wen known in the art, a ih the llbistratedaiibodimeot of die present invention, die 

socket is a communication object from which messages are first voice query presented by the intetartive voice response 

sent and received. Sockets are oommoo httcr-process coD^ unit to a user is a query allowing a user to grqihicaltydiqjlay 

mnnicadon objects in many operating systems (cg^ BSD die interactive voice response menu queries. Since the user 

UNIX<®, 'Mndows® 95, etc.). has estaUished a two-way voice/data connection between 

Whdhcr die messaging systemis based on \Wce^^« 40 die user conqwter and die PSS con^wtcr, (e.g., via a socto 

sockets, lJNIX9socket8,ordatagram8,TaVIPsockcts,IFX comicction 56), die PSS con^wter wiU lamdi a Windows® 

orodierso<tots,dieptotocoldetaflsareaidrelyhiddcnfr0m 95 interpreter 64 (FIG. 5) (eg., caUed the Mi^ 

dieiq.piicadonlay^68. Hierrf ore, die PSS appiicadon Ckaphical Inteiprtter) to hdp a«de a 

^roum^^ die intaacdvc voice reqwnsehifonnadon. The mte^^ 

municadon protocol is changed. Also, societ management 45 downto>ds,iegM»gf8, andeaeciitBs die agqit,(e j., 

code need not be replicated in each of die applicat^ Vote Meim (inq^WcalAgc^ 

programs 62. Anod« benefit <tfdiisarchilectwe is tiiat any disphy on die user cotnpite from ttic mtea^ voice 

number of ciicnl programs (on die PSS camputcrB) can rc^wosc menu infonnatioax. Those skiUed in die art iwfi 

commimicatewididicircoaesponding server programs (on untostand die downloading,^^ 

die user conqjuters) dxroa^ diis oommoo protocol Qie 30 W^otioB m a dicttt/scrva eovnonmcoL 

and serva i^ipUcadoos do not communicate directly with Wtien the Vdict Menu Graphical Agpnt is executed, it 

each other tMcanse replacement d the networic platform creates a gn^iiical display of the interactive voice response 

and/or network protocol would niakc die i^Ucatioiis obso- mean hierardricai paradigm, an cxaofic of wtiicfa is shown 

Icte. in FIG. 6A. However, tte interacdve voice response niean 

The PSS messaging system qylicadons have two com- S5 queries can be displayed wifli text, graphics, and/or a 

ponents: interpreters (INs) 64 and agents (ANs) 66 as is ccmlanation of tcart and gnqiWcs depading wi user prcf er- 

shown in FIG. 5. The intapreter 64 is dient software which cnoe. The IVR menus can also be diqrfayed widiout die 

initiates commands and interprets dicir results for die PSS. gwiAical agent^nterpreter as win be eajtoed bdow. 

The ageat 66 is server software which executes cammands As an example, suppose a user is using a word processing 

issued by the interpreter and Ifaea returns results to the PSS. 60 program and has a problem printing a doami»it FIG. 6A 

Hie PSS messaging system has bodi dient and scrva shows a representation of die grqjhical display diat could be 

con9>oocntsindieconimutticatiomhiyer58diatareu8edfQr presented to a user's conqiuter. The interactiye voice 

message transfer. The support client (SC) 68 is a dient icspoosc menu queries arc presented on the Irft side of the 

fpwegflging process wfaidi sends and receives messages on screen in a menu box 76, and any dK^oes (e.g., widi a 

behalf <rf interpreters 64. The soffon agent (SA) ?• is a 65 mousey keyboard, etc. ajnnccted to die user cosmputo^^ 

server messaging process which sends and receives mes- makes arc presented on the ri0it side cf the screen in a 

sages on behalf of agents 66. Also mduded in the comnui- choice box 78. Since die user is having problems using a 
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word ixocessing program, option 3 from tbe menu 76c k the same choices as made previously to return to levd ttuee, 

chosen from the mjKiu box 76. As a user mates choices, the and then make new or additional choices, which would 

choices are displayed in the choice box 78. Since the user is waste a constdetable amount of time, 

at the t(^ CH noost gcnml level of the text menu in the In addition, the usa can jump out of the IVRU graphical 

hierarchical paradigm scheme, and no choices have yet beeo 5 menu at any time, and with the he^ of the IVRU server, 

made, the choice box 78 is currently cixq>ty. access the suppcft center data base to obtain additional 

FIG. 6B shows the display after a user has chosen option infcsmation not displayed on the IVRU gtaj^cal menus to 

3 C3. problems with a word processing program**) 76c from he^ solve a particular problon* 

FIG. 6A. A new level of queries is presented in the menu ban FIGS. 6A, 6B, and 7 show an exan^>le of a textual display 

86 (S^aSOd) on the left side of the screen, and the choice of the interactive voice lesixmse menu. However, any other 

box 82 on right side of the screen displays the user dioice display layout that would convey the infonxkation from the 

82a. The choice box 82 has only one entry 82a since flie user interactive voioe menu hierarchical scheme could also be 

has od[ymadeonedioioe.Thenuinberone(l:)intfaeiq)per used. 

left hand comer of box a2a indicates that this entry was ^ gr^ihical/text combination on a gr^4iical display can 

chosen from levd one in die interactive voice response ^ esxample, the hierarchical display can be 

menu hierarchical scheme, (^ety nunobcr three Rob- refresented by a gn;)hical *trec" structure containing many 

lems with a word processing program'O was the actual nodes. The user would then choose a ••node" in the tree 

choice made at level one, (76c ofFIG. 6a) as is shown in box (analogous to choosing an item from the menu box). The tree 

node would then be expanded to present tfie ''subtree" below 

Hiis scenario continues with user dioioes, new qioeries in ^ the chosen node (analogous to a new menu boxX After each 

die menu box, and new entries in the choice box until a user user choice, a smaller scale displ^ tree (analogous to the 

reaches die lowest possfidc levd based on dieir choices in choice box) graphically shows the user padi (e.g., io a colar 

the hierarchical scbenoe. As a user moves ''down'* in the difoentfromthe rest ofihe tree) and present location in the 

Merarcfaical scheme, entries are added to the choice booL As tree. The node choosing is mpcated until a ^leaf* node is 

a user moves in the hierarchical scheme, entries are ^ reached, where infonnation is presented to potentially solve 

removed from the choice box. As a result, the user always ttie user problem as described above (and shown in FIG. 7). 

knows what choices have been made, and can immediately Any number of other grapbics^text schemes oould also be 

'*zoom in** or '^zoom out** to any levd in the hierarchical used to display the interactive v<rice menu hicrardiical 

scheme. _ scheme for the user. 

30 

FKr. 7 shows the display after a user has reached one of ff a user should be confused about whidi path in die 

the lowest levels in the hierarchical scheme. Hie menu box hicrarchicd sdieme to choose, adedsioQ advisor associated 

84 does not contain any ftoher queries, but DOW contains with each levd gives a nwre detailed eiqplattation to aid die 

infoonadon whldi provides a potential sdution to the user user in makhig a ocnect decision. The decision advisor is 

problem. (In the actnai implementation, the hiformatiott at ^ more dian a generic help iiinction. Hie dedstoo advis<v 

the lowest levd in die hicraxchical scheme may be much knows what choices die user has made. Eased on these 

more extensive than is shown in die exanqile in box 84.)The choices, the decxsioD advisor queries the sqiport center 

choice box 86 is filled widi choices (S6ti-S6d) the user has databases and directs the user to maikc additional choices 

made at each levd (eg., box 86c shows on levd three (?3:**X that, based on previously cncoontcrcd problems, are most 

the user chose the second option ftotdems printing witti ^ -likdy to solve the current user's problem. Dedsion advisor 

a laser printer^. text is shown in FIG. 8. 

If die user wishes to change levels in the hierarchical Si^pose a user was having trouble printing a documeot 

scheme at any time, all die user needs to do is to choose the from a word processing program. IF die user had trouble 

appropriate entry in the cfadce box. For cxanqde, if the user dedding whether to choose option 2 88fit or option 3 9Sc, 

has die display shown hi FIG. 7, and wishes to reach the 45 (Le., troufale deciding vtoher dieir problem falls widun 

general menu (hi^^est levd) in die hierarchical scheme, the ^'problems using a word processing p rogr am '* or *))roUems 

user would shelly dioose (e.g., widi a mouse or keyboisd, printing widi a word processing program**) the dedsion 

etc) the entry labded one (i&,'*l*':)ooatainmg the text ''S. advisor is nsed to he^ die user make the decision. The 

problems widi a word psoccssipg program* 86a In the dedsioo advisor *%new" die user was having problems widi 

choice box. The user would then jorap hack to the di^day 50 a word processing program 9^ After a query to the PSS 

shown in ITO.6A,6]43pingaU levels in between. The meoo database, die decisi(»i advisor would direct ttie user to die 

box 74 (FIG. 6A) would be re-di^>Layed, and die choice box proper choice 92. 

76 (FIQ, 6A) would be empty again since die user has the user invokes the dedsion adviser for option 3 $Sc, 

returned to the hig^iest levd in the Idezarcfaical scheme. an adviser box 92 is displayed with »^ttinna\ information 

Jumping to intcmiediatB Icvds in die hierarchical scheme ss to aid die iKer in making a decision based on the user's 

produces similar lesdts, with die menu box displaying problem. In the actual inoplementation, die he^ information 

possible choioes and the choice box partially filled with displayed by the decision advisor may be xom extensive 

choices the user has made to get to the intermediate levds. tiian is shown in 92. 

The user can skq> any or all of the intermediate stq>8 diat In die worst case scenario, the user would reach the lowest 

would require visiting when using the voice mode of an 60 levd in die Uerarchicd r^'^MHg" and not be able to solve 

IVRU. For cxanqvle, if the user made seven choices, the user their prcrtslem. In this case, the IVRU server can take one of 

would be down at least seven levds in die hierarchical a number of actions. The IVRU server may ooimect the user 

paradigm, ff the user dicn wished to return to levd dgee die to anodier network (e.g., die Ihtcnet) to seaidi for nkoie 

user could jump immediatdy back to kvd three, by sdect- iiifbnnation;theiisernii^beputintoa voice queue to talk 

ing **3f* from die choice box and tten make new cfacnces 63 widi die next available support engineer to obtain '^e** help 

from levd diree. Using the IVRU in voice mode, the user for tbdr proUem; or die user may be allowed to ftnther 

would most likdy be required to return to levd one» make query die support center databases. 
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When a user reaches the lofwest level 84 (e.g., as is shown standard (Le., data-only) modeuL In yet another emboduncnt 

in FIG. 7) and other selective intcrmecfiate levels in Ac of the {ffcsent invention^ a user can connect to the si4)pcr 

hierarchical scheme, the IVRU server may download, center by making a data connection widi a voice/data 

register, and execute additional applications. Each level in connocti(» (eg., ISDN, etc.). 

the hicrschical sdiemc rcfitescats a particular type of 5 As is shown in FIG. 9, ^cn a user 51, using a comqiutcr 

problem a user may commonly encounter. The additional 38, calls a supptxt center 34 (PSS center) with a standard 

qjfdications ore downloaded and launched to collect addi- modem 94 (cr other appropriate data communications 

tional infocmation from the user conoputer and return it to the device) and wants infcmiation, a omimunications path 96 

PSS computer. The additional information ccdlectcd may be (via a data connection 96) for data transfer is set up over tiie 

used to further direct graphical infcHmation to the user, or be to caller's telc{^x>ne line:. However, no voice traffic is available 

sent to a si^jport engineer who will provide '^ve*' help if the with this data ooonectioa. A standaid noodem 94 at the 

user is placed in a voice queue to talk with the next available si^iport (PSS) center 34 allows the user 50 to make a data 

support engbecT. connection 98 with the si^port center, and allows the 

As one spedfic exanQdc, using the word processing support center ocHnputer 36 to send^receive data toTfrom a 

printer profaion exanq^ desaibed above, when the user 15 user's computer 38. TTie conmunicatiaiis patii is routed 

arrives at the lowest level in the hierarchical sdjeme 84 througji an interactive voice icsponse unit (IVRU) 44 at Ae 

(FIG. 7), a diagnostic ktopnter (eg., a Printer C<»trol siqiport center. The IVRU is connected to an IVRU server 46 

Diagnostic Intecpc^) on the PSS oonspater is laonched. whidi permits access to one or more databases 48 at the 

The Printer Control Diagnostic Interpreter would then support ccntct As was described above, the IVRU server 46 

download(Le.,ifttie Printer Control Diagnostic Agent did 20 can be used to bypass the IVRU and permit a user to directly 

not afaeacfy Gtist on flie user conqioter) and execute a query a database 48 at tiie support center to obtain infor- 

diagnostic agoit (eg., a Printer ContrdDiagnostic Ageot) mation not displq^ in the gnqihical IVRU menu, 

on the Iter's oompite. The Mnter Control Diagnostic In this embodiment, ttie voice interactive response mean 

Agent would then run diagnostics on tike user's primcf; dedaicm txee is antcmatically displiqred cm the user's oomr 

chtck the printer-related software on the user cosnputer, etc 23 pater 38 in a graphical format as the default option (e^., 

using other pairs cf specific diagnostic agents and diagnostic with an ISDN data connection). The user navigates through 

intexpscters. the graphical interactive voice response menu as described 

The diagnostic infcnnation collected the PriitoOMi- above. This embodiincnt may also inchide having ti^ 

trolDiagnoeticAgentonthcuseraHB^JuterUlhcnsentback oHnpottr launch diagnostic qiplicatians on tiic user cwn- 

to the Printer Control Diagnostic mterpc^ on die PSS ^ pater when tfie user visits sclcctBd Icveb in tiie hierarchical 

cwmwlet The Printff Control Diigiiofiticlnteiprctff scheme. Howcvo; &c aMHly to launch diagnostic ^jplica- 

ihe hifofination for later displj^ and intcx|retHtion by a tions on Ihe user oompoter dqwnds on fte specific type of 

nippoct engmeer. A similar sequence takes place for network data connection that has been established between the u scr 

proUems, ideation proUcms, etc, ushig tie qjpropriate canoprter and the PSS aHoputer 

n tte naete a/ agent pairs. Smoethenaermay not liave a vdoe connection to talk to 

In many cases, (he user may solve tiie problem by a siqiporteagUiccr for fiirther assistance, if further assistaiice 

navigation tinoagh dte gn^^lkical l eyte scntati on of die hder- is reqoiied, the user wcnki have to establish a vcaoe coft- 

active vokc tespamc menu. As a result, tiie user may nection or voice^dala connectiOTi wife tiie siqjpart carter (or 

tcrxmnate tiie ooniusctioD before talking to a Bivportengi^ r«^ <m a "chaT mode of data communication). However, 

nect This saves ttesiqiport cento- aignificart support costs. even witiioot a v<dce connection, the user can still receive 

However, if the user cannot solve tiie problem based on tiie diagnostic benefits associated whfa navigation throogh 

navigation tiiroogb tiie gi^)faical interactive voice response tiic ^lAical iiitcractive voice leqxjosc menu described 

mwHij^ or with additional queries to PSS databases, the user above. 

is presented witii a message that instructs tiie user to stay on Ih yet anodicr anbodhnciit of tiie invention. Hyper Tbct 

the Une to talk with a support enghiecr: The user is tixn Markc^) Language (HTML) is used to cxeate tiie graphical 

added to a voice queue. menus which are di^^aycd on the user CKxnpatcr: HTML is 

When a eappon engineer becomes avallafaie, data col- a standard for viewing information over the Internet 

lected by agent(s) launched during tiie user's navigation However. HTML can be used for non-Interne* ^iplicaticms. 

ifaiwdittiefal£ntdilcalsdieane,ifany,isdL^^ 50 HTML can be used to create graf^ menus for any 

simpoct oigineer (as was desaibed above for tiic printer connections (e^., voice/data, data satellite, wireless, 

p^bten cxanqie). networt, etc.) a odler can make to a sq)pcft or call center, 

TT» simport engineer can quiddycMnitoe tiie dau and or a remote inftwmation servet 

discuss tiie results witii usex If additional infonnaticHi is When HTML is used to create a grqihical di^y of 

requited, tiie support eaiginccr can download and execute 55 IVRU menus, an HTML viewer parses tiie HTML inform*- 

aStionaliWUcations to collect ttieinfctmation&oiii tiie tion and displays text and/or grqjhics on tiie dis^itay device 

user computer: As a result, the user's problem may be connected to tiie user computer. 

diagnosed more quickly and ttiocou^ily than it coukl by To use HTML to disi^y IVRU menus, a new protocol 

using otiiermetiiods such as an interacthre voice response called tiic **\lsual HTML IVR protocol** is used. The Visual 

menu cs* voice interaction whh a gappart engineer 50 HTML IVR protocol acts very shnilar to tiie cxistuigHmL 

In anotiier embodiment of ttie present invention, a user file transfer protocoL 

can connect to tiie sapposi center by making a data connec- in a jHefoied embodiment of ttie present im^on using 

tiiML ff a data coamection is made (e.g., witii a generic HTMLfcrgR^hicaldi^yoflVRU menu infocmaticMi, tiie 

modem, Merpet connection, etc.), no voice commnnicatiops \isuMl IVR protocol is implemented by modifying or 

are available. This allows a wide valety of users without a 65 extending tiie Microsoft® Internet Bjqdorcr™ an ffTML 

VfaiccMew™ modem (or otiierAVD or SVD modem, ISDN viewer, which runs under the Wndows® 95 operating 

device, etc.) to also interact with the sqipoit center using a system by Microsoft® Ospoiation of Redmcnd, Wash. 
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However, other HTML viewers' (e.g., Netscape™, must have a modified HTML viewer. The following 

Mosaic™, NetCrusier™, etc.) running under other opaating pseudocode shows how the HTML viewer can be modified 

systems could also be modified or extended to accqTt the to su^spcrt the Visual HTML IVR protocol: 
HTML Visual IVR protocoL 

When HTML is used to dispUy IVR infonnation from an 5 for<c™y URLmpiestiiMkby auacr) 

IVRU, KFML Visual protocol infonnation is aut<HnaticaUy ^ 

added to the beginning ci ail Uniform Resource Locatofs //euminB tbe usLpnfit 

(URLsKlocal and remote) ihat wiU obtain HTML files from if (tteUM,i«fix caitams tite^i^ ivrT)// 6i«ai 

the remote support center by the support c«iter compotes, , ^'^^ ^ proftocoi nquest 

Fct exanq>le a menu item which contains a local URL in 1° strip Oie *'ivrr infix &om tbe url; 

"nonnal*' HTML syntax would have the foimat: aend rmnaining URL to remote sopport otnttx compvta-, 

wsxt bt hi'ML file tnos&r to oon^dotc; 

<A HRjEF^]itigSiieJitml'*X/A> //check the HlML file pointer ictunod 

i£(ftm HTML file pointer retoxmed = NULL) 

where HREF provides an address to another location to ^ w i™ 

jump to, *<A "string- </A>* leprcsents HTML syntax to ^^^^^ 

enclose a IfTML file name for a URL (Le., a link), and muI enor seqiMmse; 

*NAMB=* is tbe nantt of die HTML file to use for the link nbrnn; 

Whoi a user selects this HTML link from the HTML moiu ^ 

items, the m^lL viewer looks for tiie file •1infcfilc.html", on ^ /iffle wts8aceeaB&U7ietrie«dfamrB^ 

the local machine. cfi^d^ soil IVR file mfemutkn; 

However, ^n tht HTML Msual Botocoi is used to } 

display IVR infonnation, the same HTML local URL syntax u^^SS^ 

becomes: y prooeai -wonnar url w^wa; 
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As is shown in the flowcfaait in FIG. li, when a user 
The string **iYn* is prependcd to all URL links which require contacts a si^ipoct center with an IVRS, die suppoit center 
HIML IVR files fixmi the ienK>te support center. coinpiiterwiU send a data packet tote user's HTML vi 

Remote URLs are treated in a similar manner. For indicating that it is c^MMe of receiving HTML infonnation 
cxan^de, a mc&u item which contains a remote link in ^ using the HTML Visual IVR protocol IM. If the user^s 
"ncmaT HTML syntax would have the fonnat: HTML viewer is capaUe at receiving HTML information 

lt2, the siqipQft center will launch an IVR provider appH- 
<A HREF=''hiqrJ /mattmt m i)t^ ^ caticHi 1#4. The IVR provider ^Ucation quectcs the s(Q)poit 

_ _ . ^ ^ , . ^ center database, and provides IVRU menu information as 

^^l^^^i;^^-^^^ ^ Himinf€nnationusingthep«^edHn4LVisualIVR 

^otc^dft^) andoblam protood 1#6. the user's HTML viewer Is not o^xrfjle of 

-T^cJitml fiom'Wchme-*^^ sending HTML infcnnation, d»e uwx cannot use flie HTML 

. ^^^"""^ ^SSf"'i^^ ^ f'^'*'''* ^^todh^iUy HIMLIVRmemiinfonna^ 

S^S?"!:!!:;^^ ^ ^ ^^^^^^ ^ the sui^port center using another 

HIMLremote URL syntax becomes: ^ ^^^^ ^^ ^^ ^ agcoffipreter pairs descdbed 

<A mKw^^^h^ktij^f /n^Mr^ miUn^yma jihMu A— eadicT). IV RU m cpu infonnation is soit as gnqihical/tcsEt 

data (Le*, noorHTMLdataX (here noust bt an i^if^cation on 

Ihe string is prq>eiided to ail such remote HTML the user oompoter oquUe d understanding and di^ying 

URLs on the support center conqntei: the grq)faicalAext data stream, and an ^^plication c^>able of 

El this case ^e.,'^vrdit^**), the remote stfipoEtcoiiqxitcr 4S sending the gnqptdcalAext data stream (e.g., vodoe graphical 

mnst then make an Iq^texttransfcrpniCDCGl connection to meaa agentfl utapi e ta pair described above), or some other 

a third remote computer (Lc, remote to both te siqjport method of sending two-way graphical text data, 

center oonqjuterandlhe user c(aiq)ater)toobtBintfaedestred After the IVRU menu infonnation is di^hiyed, a user can 

HTML file. The desired HTML file is then transfercd from make choices on the BTTML menus to obtein additional 

flte third remote machine to the remote suppatt center 50 infbnnarioiifirom Ihe support center llt.'When a user choice 

ooEnqjuter, and then from the remote support center computer is made, cm a URL using HTML Visual IVR protocol (Le., 

to the user oon^Mtex Only ronotc URLs wtilcfa require files has an *TVR:* prefix^ a request is then sent fixan the 

from the remote siqiport center cocqxiter win have the *tvr:'* nxxlified or extended HTML viewer on the user computer to 

sttingpn^ended. This allows the HIML viewertooontinne the IVR provttoqipiication on the siqiportoeiiter computer 

to make hyper text transfer protocol connectiofis from Ae 55 112. The IVR provider iqjplication finds the desired 

usa computer to a rcmofte computers (odkcrdian the remote infocmatioa, and tiben sends it back to Ihe user's HTML 

siq)poit center cosi^nter) dtretily as desired. viewer 114. In the prelened embodimect, the HIML file 

A remote URL can also be a Go|^er request (e.g., data is sent as a file by Ihe ^dows® 95 Hie Transfer 

gophenZ/gopher-machhie-address), request (eg., ftpM Engine. Howeva; other file transfer mechanisms could also 

machhie-address), or other remote linio^ssw^ch are known 60 be used. Qnoe the user's HTML viewer receives die HTML 

in die art When HTML >^alIVR protocol is used, these infrHmati<m, it is displayed using standard HTML patsing 

remote URL requests would also have the '^vr:'* string 116. 

prcpended (e.g., ivnf^i/Anadiine-address). If a user chooses a HTML menu item ixlUch Is an HTML 

The HTML Visual IVR protocol is added to all appropri- URL link contaiiiing the HTML Visual IVR protocol, then 

ate HTML URLs by the support center before the IVR 65 steps ll#-li6 would be repeated to display die HTML link 

infonnatiQnissentinHrMLfonnattotbeuserooraputecTo infoonatioii. The user repeats steps (11^166) until diey 

tats advantage of the Visual HTML IVR protocol, a user have obtained the desired infonnation from die suppcHt 
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center US. As was described above, a user can also access 
information with a URL pointing to iafonnation on tfac local 
conqMiter, and a remote ooai^Hiter (e.g., ^Itttp:" with no 
*TVR:** prefix) other flian the suppcat center computer. 

The Visaai IVR protocol can be used over a number of 
data transports to display IVRU menu infonnatioD. For 
c3ia]Kq>lc, over sodcets using a VoiceView™ modem as was 
described above (and shown in HG. 5), over a data ood- 
nection on a standard modem, over an voice/data connection 
(e.g., AVD, SVD modem, ISDN devices, eta) over a net- 
work connection (e.g., PFP, SUP, TCPyiR etc), etc. The 
IflML information can also contain embedded audio (e.g., 
«.WAV files), video (e.g., MFSG encoded video, etc.) and 
pictures (e.g., IFBG encoded still images, .CSP files, eta) to 
further enhance the IVRU menu infonnation. The o^Mhili- 
ties of tiie HTML viewer are used to display this embedded 
audio, video, and pictorial Information. 

Hie HTML ^^ ual IVR protood information can be added 
quicldy and autoniatically by the Report center comptitcr ^ 
HTML data sent to remote ocmqwters. This provides a veiy 
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4. The mdhod of claim 1 wherein the specific response is 
a teleoonmiunications signal including DTMF tones. 

5. The method of daim 1 where the outputting the 
subsequent set of queries step indudes outputting quay data 
using a hierarchical pflmriigm. 

6. The method <tf daim 5 where the hierarcfaica] paradigm 
is a decision tree. 

7. The method of daim 5 which includes allowing a user 
of the second communications terminal to selectively 
re^KRid to any of the ou^tted subset of interactive voice 
reqiMmse queries at any Icvd in the hierarchical paradigm, 
thereby «Wpp in g intezmediate levels. 

ft. Li a system having a first communicatiotts tcnninal 
coqded to a xcmolc second coannumications terminal by a 
communications circuit, each communications terminal hav- 
ing a central processing unit coi^^led to a memory, the first 
communications terminal having one or more interactive 
voice response units, the second remote communications 
termhial having a display for visually ou^tting data 



flexible way to use the HTML format to display the IVR 20 signals, an audio ioput/oo^ device for ou^tting audio 



menu information. 

An additional benefit of using HTML to grapidcally 
display IVRU nxnu information is that multi-Ungual menus 
can be produced quictiy and easily (which is not the case 
wUh a grqihlcs/tcxt information stream). This provides great 
flcxibilily for users ^o prefer another language (e.g^ tiieir 
own native language) over Bnghsh. 

Havii^ iBuamted and described the princ^es of the 
present invention in a prefcmd embodiment, it shoold be 
apparoit to those skilled in the art that the embodiment can 
be modified in amngement and detail without deporting 
from sndk principles. Accontln^, we daim as our Inven- 
tion an such embodimeots as come within the scope and 
spirit of the following dalms and equtvalents thereto. 

Vic daim: 

1. In a system having a first i'*«i » iMii iM ' ^ rin«B teamnal 
coupled to a remote second CGmmnnicaliiMis tcnninal by a 
communications circuit, each comnainications terminal hav- 
ing a central processing unit coupled to a memory, the first 
communications terminal having one or more interactive 
voice re^KJOse units, the second comiminications *rrnnnmi 
having a display for visually ou^Mitting data signals, and an 
audio inpat/aalpat device for iiqntdng/oaqiwcting audio 
signals, a method of switching to use of visual data queries, 
mmpriKing the steps of: 
jiffiKtrftfl a first query from the first commnnicatiops ter- 
minal to the remote seoood oonnnnnieatioos terminal, 
the first queiy con^rising an audio signal aUowidng a 
user of the second commanicatioDs temdnal to receive 
subsequent q^xries as visual displays on the second 
communications tmninal, or to proceed using audio 
queries alone; 

outputting the first quay 00 the second rommnnfcatioiis 
tenninal using the audio ii^ntAwtput device; 

monitoring the communications circuit from the first 
communications tenninal to detect whether the user 
elects to ea^^ay visual display of queries; and, if so, 

outpotting a 5id>seque3[it set of queries in the form of a 
visual 4i«pl«y on die secrad communications ^iwmifml^ 
said visual display j>wiiii»ing the user to sk^ one or 
more intomediflte levda of queries and fiiercby more 
quickly rcadi a desired result 

Z The method of daim 1 ^^lere sending a first query 
indudes sending the first query using an interactive voice 
response umL 

3. The method of daim 1 where the nkoidtodiig st^ 
indudes nkonitoring the communications circuit for both 
audio and da t?i jyfgnjiifi. 
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signaU, a mediod of choosing from a phnaUty of interactive 
voice response queries: 
storing on the first ^Yvnmffnf^*^*^* f^fmimi a set of 

interactive voice response queries; 
sending a first subset of said plurality of interactive voice 
response queries to the second comrnnnifations termi- 
nal; 

outwitting said subset of interactive voice response que- 
ries on the second ccKmnmnications termhial using a 
hierarchical paradigm; 

allowing a user to sdectivdy respond to any of the 
ou^MittBd subset of intenKtive v<^ response queries at 
any kvd in the Merardiical paradigm, thereby sk^jping 
intermediate levds; 

monitoring the conmumicatians drcnit to detect a 
respoose to the subset of interactive voice queries fitHH 
the second ocamumicarioos termlBal; and 

iqKNi detecting a response, sending a subsequent subset of 
fliephirality of interactive voice leeponse queries to the 
seooi^ communicatioiis terminal for dispUy* based on 
the user responses to said first subset of queries; 

wherein the system determines wfaidi queries to present to 
a user based on a probabilistic scheme that directs the 
usa to InfoimatioD most bkety wasted orneeded based 
on the system* 8 erperienoe with prior users. 

9.The nocthod of dahn 7 whcR the sending st^ incinde 
seadhig the subset of interactive voke response queries as 
data ffg 'm K 

If. The iwlhod of daim 7 ^itoe the sending steps 
indnde scoding die subset of interactive voioe queries as 
audio and data signals. 

XL Tht iDethod of daim 7 where the hicrardiical para- 
digm is a dedsion tree. 

12. The method of daim 7 where the o ut p u t tin g step 
^' nriiwUfi nwt piitting die interactive voice queries as data on 
the display. 

13. The method of daim 8 ^diere the monitoring step 
indudes monitoring fte oomnuinicatioitt drcuit for both 
audio and data rf g it^^''" 

14 In a system having a fixst communications tmninal 
coqded to a remote second commonications terminal by a 
oamnunications drcuit, each oomnrunications tmninal hav- 
ing a cental processing unit coupled to a memory, the first 
conununications tenninal having Mte or more interactive 
voice response units, the second remote communications 
terminal having a di^day for visually outputting data 
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signals, an audio inpuUoutput device for OQtputting audio 
signals, a method of cfaoosiDg from a plurality of interactive 
voice response queries: 
stonngin a database on die first comTnimirations terminal 

a set of interactive voice response queries; 
sending a first subset of said plurality of interactive voice 
response queries to the second oommuxdcations termi- 
nal; 

outputtiDg said subset of interactive voice response que- 
ries on the second communications terminal using a 
hierarchical paradigm; 
allowing a user to selectively respond to any of the 
ott^putted subset of interactive voice refuse queries at 
any level in the Merarcfaical paradigm, thereby skipping 
intermediate levels; 
monitoring the communications circuit to detect a 
rcapoosc to the subset of interactive voice queries fixmi 
the second oonomunications tcnninal; and 
upon detedingaresponse, sending a subsequent subset of 20 
the plurality of interactive voice response queries to the 
second communicatioas tcnninal for display, based on 
the user responses to said first subset of queries 
wherein the allowing step includes allowing a user using 
the second remote commimlratinns terminal to directly 
consult die databasr on the first communications ter- 
minal to obtain interactive voice re^xmsc inf ormaticHi 
not sent as default queries to the second communica- 
tions tfirminal. 
15. In a system having a first communications tf^^ninfli 
coiqiled to a remote second conmnmications tcnninal by a 
oommnnications rirmit^ each communications ***Tnin»i hav- 
ing a central processing unit coupled to a memofy, the first 
oommnnications terminal having ooe or more interactive 
voice response units, the second remote rommnmcations 
terminal having a display for visually ou^putting data 
signals, an audio ii^wt^ou^iat device fcr ou^putting audio 
signals, a method of choosing firam a plurality of interactive 
voice response queries: 
staring on the first cominiimrarinns temdnal a set of 

interactive voice response queries; 
sending a first subs^ of said plurality of interactive voice 
response queries to the seccmd communications termi- 
nal; 

outpnttlng said subset of interactive voice response que- 
ries on the second communications terminal using a 
hierarchical paradigm; 

aQowing a user to selectively respond to any of the 
ontpotled subset of interactive voice response queries at ^ 
any level in tiie hierarchical paradigm therri)y skipping 
intenaediate levels; 

mnnttoring the communications circuit to detect a 
response to the subset of interactive vcnce queries from 
the second conmonnications twminal; and 

upon Hf«r^iig aresponse, sendii^ a subsequent snbs^ of 
tite plurality of interactive voice response queries to the 
second conmmnicatioiis tcnninal for displi^, based on 
the usa rcapoaises to said first subset of queries; 

wherein the sending step inrlndes sending the first subset 
and subsequent subsets of said current plurality of 
interactive voice response queries as hyper text mario^ 
language data, and the outputting step indudes using a 
hyper text markup language viewer to output the subset 
of queries 00 the second communications terminal 

Id. In a system having a first oomnmnications tcnninal 
coined to a ren:x>te second communicatbns terminal by a 
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communications circuit, each oonununications ternii nyl hav- 
ing a central processing unit coupled to a mcmoiy, the first 
remote communicatioDS terminal having one or more inter- 
active voice response units, the second remote communica- 
tions terminal having a display for visually ouQ>uiting data 
signals, an audio iiiput/oa^put device, a method of oonqile^* 
ing automatic remote diagnosis of communications terminal 
problems comprising the stq>s of: 
storing on the first coommnicaticKis trrminal a set of 

intoactive voice response queries; 
sending a subset of said plurality of interactive voice 
re^>onse queries firom the first communications termi- 
nal to the second communications terminal for display; 
outputting the subset of intenctive voice response queries 
on the second communications terminal using the dis- 
play as a hierarchical paradigm; 
alkywing a user of the second communications terniittal to 
selectively respond to any of the ouQmitted subset of 
interactive voice response queries at any level in the 
hierarchical paradigm, thereby ski^i^ Hng mtentiediate 
levels; 

monitoring the conuounications circuit to detect 
responses to ttie subset of interactive voice response 
queries from the second communications terminal; 
iflnnphfag a selected diagnostic ^Ucation on the second 
communications tmiriiml^ the diagnostic qiplication 
selected from a plurality of diagnostic applicaticHks 
based on the response obtained from the second com- 
munications *iM T^t">i; 
collecting diagnostic infonnatioD from the second com- 
iTWimcations tenmnal using said diagnostic apptication; 
sending said collected diagnostic infonnation from the 
second communications tcnninal to the first comnui- 
nirati^^g terminal; and 
analyzing said collected diagnostic infonnation from the 
second communications tenninal on the first commu- 
nications termlnaL 
17. The mediod of claim 16 what the launching step 
includes downloading a diagnostic application from the first 
fymmiiini cwti o ns twrniiniil to (he secoud roT^ww^^^ rations 
terminal and wcfiniting said diagnostic implication on the 
second oommnnicaiiotts tmninat. 

18w The method of daim 16 wbext the launching step 
indndes r^f^^^n^ resident a ^agnostic implication on the 
sectHid communicatitHis 

19. In a system hiving a first communications tenninal 
caapioA to a remote second conmmnlcaticms tgfwrf™>i by a 
"" m mffn irffti^^n !? circuit, each " Hn^i in frHtfon ? trf min*^ hav- 
ing a central processing unit caviled to a menxHy, the first 
communications terminal having one or more interactive 
voice re^KMise units, die second remote cosnputcr having a 
display for visually oo^potting data signals, a method of 
gr^jfaically displayii^ a plurality oi interactive voice 
response queries comprising: 
storing on the first f««w«MmifMtinmft'tMii^yMii a set of 

interactive voice response queries; 
sending a first subset of said ploralify of queries to the 
second communicatioas tenninal as hyper text markup 
language data containing a pre-defined protocol; 
* outputting said first si^et of queries c^byper text marioQ) 
language data gn^hicaUy on die second communica- 
tions terminal; 
allowing a user to selectively respond to any of the 

outputted subset of queries; and 
monitoring the communicntfons circuit on the first com- 
munications tenninal to detect a response from die 
from the second oommnnications tenmnaL 
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20. The method daim 19 further comprising: 
upoB detectiag a response oa the oommuaicattons dradt 
on the first communications terminal, detennining 
whether the response requests information stored on the 
first communicatioDs ter minal using the pre-defined ^ 
protocol, and 

if so, sending the reqiKSted information as hyper text 
markup language data containing the pre-defined pro- 
tocol to the second communications terminal; and 
if not, the st^ conqxising: 
determining from the response from the first commu- 
nications terminal the address of a third remote 
ccsmmnnications terminal on which the inf cnnation 
requested by the first oommuiicatiotts terminal 
resides; 

establishing a comrnnntrations link to the third remote 
oommunicalions tcnsinai; 

sending the information request frran the first commu- 
nications terminal to the third communications ter- 
minal; and 

upon receiving a response firom the third communio- 
tlons terminal on the first communications ^^t'"*™^ 
sending the infcrmation obtaiDed from the tfaiid oom- 
munications tenninal as hyper text markup language 
data oontainiqg the pre-defined protocol to the sec- ^ 
ond oomnoiudcatioQs terminaL 
2L Ibe method of cbdm 19 forflier comprising: 
allowing a user using fiie second comrnimicatiops termi- 
nal to selectively rc^Kstd to any of the oo4)Utted subset 
of queries; 

upcm detecting a response, determining whether the 
response requests information stored oa the second 
conmmnications terminal using the pre-defined 
protocol, and if so, 33 

rrtriei ving mM infnrTTMirintn ma hypwtfqft nwlntplnftpn^ 

data from memory en the second comTminicarions 
ttrminal, and 

otitpwrting said hyper text markup Ungnagr data graphir 

nally on the second rwimnm^fart^nna tMTwltml 40' 

22^ Ibcn^ethod of daim 19 wherein the hypertext markop 
language pre-defined protocol includes at least one reference 
to information on the first oommonicatioiis terminal, the 
second communications terminal, and at least one additional 
third oonimunications terminal wtdcfa is remote to both the 45 
first and second conununkatlons frrmlnal 

23l llic method of daim 19 wherein the hypertext tnartup 
language pro-defined protocol includes flt least oikc reference 

to f Hfiymmtiftn qq thc fi^tf fviffw igwrnlf^w tio iw tCflOisal* 

24. Theine11iodofdaiml9i9^kenin11tthyperteQCtmaikq) 50 
language pre-defined protocol includes at least orkc reference 

to information on both the first and second communications 

25. Tlie medkod claim 19.wheidn the hypeitcaEt maikiq) 
language data includes ««*^d^ audio and video data. 55 

26. Thc mdhod of daim 19 wherein fiic pre-defined 
protocol used in the hyper text madoip language is a visual 
interactive voice response hypertext ntaiknp language pro- 
tocol 

27. The method of daim 19 wherein die hypertext markup 60 
language data includes ftmhrddrd graphical image data. 

2ft. In a system bavktg a first computer ooiqiled to a 
idDOCe second coiiq)Qter • cnrmnm n Trgirin fig dxcuit, each 
oxiifuter having a oeotral processing unit oooplcd to a 
memory, a dispilay for visualty ou^xitthig data signals, a 63 
speaker for ontpntting audio signals, die remote first com- 
puter having one or more interactive voice response units. 



die communication circuit allowing thc transfer of bodi 
audio signals and data signals, a method of obtaining 
reqxxLses to a set of queries comprising the steps of: 
sending a first set of queries from one or more of the 
interactive voice response units on the first conq>uter to 
the second oonqNiter, the first set of queries comprising 
an audio signal allowing a user of the second oon^utcr 
to select display of subsequent queries on thc second 
coinputer display; 
ou^tdng the first set of queries on the second oonqxitcr 

using die speaker, 
monitoring the ^nmtmim'rariniK drcuit from the first 
oonqiutcr to detect a specific response to the first set of 
queries from the second compntcr, and 
in response to the detection of said q>ecific response, 
sending a subsequent sec of queries con^xising data 

signals to the second oonqHiter, and 
ou^putting die subsequent set of queries ushig the dl^y 

on the second OHiiputer 
29. The method of chdm 28 where sending a first set of 
queries includes sending the first set cf queries using an 
interactive voice response unit 

3#. The metlxxl of daim 28 where the mooitoriiig alcp 
indudes monitoring the communicatiotts circuit for bodi 
audio <^nd data ftigji fl^ P i 

31. The method of daim 28 wherein the specific response 
is a tekcommnirirarions signal induding OTMF tones. 

32. The mediod of daim 28 whoe the ouqwitthig die 
subsequent set of queries step indudes outpotting query data 
from one or more of the interactive voice response umts 
iwing a h i rrarrhi ir*l py^djgpfii 

33. The method of claim 32 where the hierarchical 
paradism is a dedaion tree based on data coUected from 
problems previously cnoountered by usera. 

34. The inethod of daim 28 findier comprising: 
iqidating the interactive voice reqKHise units with a set of 

queries relating to problems most recently encountered 
by users. 

35. Ibe method of daim 28 fordier mmprising: 
monitoring the communications drcuit fixxm the first 

compoter to detect a second spedflc respraise to die 
subsequent set of queries ootputted as data signals 
using the display on the second computer; 
sending a third set of queries from one of the interactive 
voice response units as audio signals to the second 



ootpntting the third set of computers on the second 

roiiqaiter usii^ the speakeiL 
3^ In a system having a first '^""j*"'" ccmpkd to a 
remctc second ooopoter by a commimtrations Gircmt, each 
computer having a central processtng unit ooiqded to a 
memory, a display lor visually outpotting data signals, a 
speaker for outputting audio signals, the remote first oonoh 
putcr having one or more interactive voke response units, 
the communicatioos drcuit allowing the transfer of both 
audio rfgnai* and data gt gw*ift over said cosnmoonicatioas 
drcuit, a mediod cf displaying a ptorality of queries: 
maintaining a database on the first oonqxiter containing 
database entries listing a ptorality of interactive voice 
response queries; 
consulting the database on the first computer to obtain a 
current piorality of iiitcractive voice xesponsc queries to 
diqilay on die seoMid computer^ wherein die current 
plurality of interactive voice reqwnse queries is based 
on data ooOcctcd from problems previously cncoun- 
tered by users; 



06/01/2004, EAST Version: 1,4.1 



5,802,526 



21 



22 



sending ft first subset of said curreot plurality of interac- 
tive voioc response queries to the second oonqiutcr, 
wherein the cuuent subset of interactive voice response 
queries includes at least one problem encountered by 
more than osie user, 

outpmting said subset of interactive voice response que- 
ries on the second ccmqxiter; 

allowing a user to selectivdy respond to any of the 
ou^putted subset of interactive voice response queries; 

monitoring tiie communications circuit to detect a 
response to the subset of interactive voice queries from 
the second con^uter; and 

upon detectiiig a response^ sending a subsequent robset of 
the plurality cf interactive voice response queiies to the 
second coixq)uter for display based on the user 
re^Kmses to said first subset of queries. 

37* The tnetbod of daim 3^ where the consulting step 
includes using data obtained frcHD previous interacti<ms by 
users who have had conqxiter software problems. 

38. The mafaod of daim 36 wtee the sending steps 
include sending the subset of interactive voice refuse 
queries as data signals. 

39. The method of daim 36 where the sending steps 
incinde siding die subset of interactive voice queries as 
audio and data signals. 

40. The method of claim 36 whae the ouQxitting the 
subset of queries step indudes ooQiutting said interactive 
voice req>onse ^pieries using a Meraccliical paradigm based 
00 data collected from problems previously encountered by 
users. 

4L The method of daim 4$ where tiie hierarchical 
paradigm is a decision tree based on data collected from 
problems ptcviooaly encountered by users. 

42. The method of claim 36 where the outputting step 
indudes ou^pntting tbc interactive voice queries on the 
display from the one or more interactive voice response 
units. 

43. The method of daim 36 where the allowing step 
indudes allowing a user to jump direct^ to any subset of 
interactive voice response queries which are displayed, 
thereby skqipiiig intcnnediate subsets. 

44 The method of claim 36 where the monitoring step 
indudes monttoring Ate communications dicuit for bodi 
audio and data signals. 
45. The m^iod of daim 36 frirthcr comprising: 
iqxlating the interactive voice response units with a set cf 
queries relating to problems most recently eooonntcred 
by users. 

46k The method of daim 36 wherein the step of main- 
taining a database on the first computer indudes: 
maintaining a Uerarducal paradigm of database enlries 

based on data collected from proUcms encountered by 

users; and 

updating the Uerarducal paradigm of database entties as 
users rnronitfcr new or previously unknown problems. 
47. The method of daim 36 wherein die step of consulting 
the database on the first conqaiter to obtain a current 
plurality of interactive voice leaponsc queries inrJmW using 
aprob^Mfistic scheme directs the user to sohitioas for 
problems that are most likely to be encountered for a 
particular set of software. 
4S. The m^od of claim 36 further 
updating the inteiBctive voice response units wi& a set of 
interactive voice response queries relating to problems 
most reoenfiy encountered by users. 
49. In a system having a first computer coupled to a 
remote second oonqiutcr by a oomnmnlcations ciradt, each 
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con^>uter having a central processing unit coupled to a 
memory, a display foi visu^ outputting data signals, a 
speaka for ou4>utting audio signals, the remote first com- 
puter having one or more interactive voice response units, 
die communications circuit allowing the transfer of both 
audio signals and data si'gnflk over said communications 
circuit, a method of completing automatic remote diagnosis 
of con^uter problciiis comprising the steps of: 
maintaining a database on the first computer containing 
database entries listing a plurality of interactive voice 
response queries, wherein the list of interactive voice 
response queries is based on data collected from prob- 
lems previoasly encountered by users; 
consulting the database on the first conqMiter to obtain a 
current subset of the plurality of interactive voice 
response queries to display, i;<teein the current subset 
of interactive voice response queries indudes at least 
one problem encountered by moie than one user; 
sending the subset of said plurality of interactive voice 
response queries from the first coaster to the second 
conqntcr for display; 
ouqxitting the subset of interactive voice req>oose queries 

on the second computer using the display; 
monitoring the communications circuit to detect response 
to the subset of interactive voice response queries from 
the second cQnqxiter; and 
launching a selected diagnostic application on the second 
computer, the diagnostic ^iplication selected from a 
plurality of di^iiostic ^»plication based on the 
response obtained to the subset of interactive voice 
response queries from the second computer. 
59. The method of daim 49 further conajprising: 
updating the database on the first computer containing 
database entries fisting a plurality of interactive voice 
response queries using the detMted response to the 
subset of interactive voice queries from the second 
computer. 

51. The method of daim 49 wtxrein the step of soiding 
a subset of said piurality of interactive voice response 
queries from the flist computer indudes sending a set of 
queries relating to problems most recently eDCountexed by 
users. 

52^ The method of daim 49 wherein the sttp of main- 
taining a database oa the first computer indudes: 
mainfciimng a Merarcfaical paradigm cf database entries 

based on data collected from problems encountered by 

users; and 

users encounter new or previously unknown problems. 

53. method of daim 49 ^v^ieaein die step of consulting 
the database on the first conqiuter inchidcs using a proba- 
bilistic scheme to obtain a current subset of phnality of 
interactive voice response queries which directs the user to 
solutions for problems that are most likely to be oicountexed 
for a paitinilwr set of software. 

54. The method of daim 49 further conqsising: 
iqxiating the interactive voice response units widi a set of 

interact! ve voice response queries relating to problems 
most recently encountered fay users. 

55. The method of daim 49 fiirther comprising: 
outputting the subset of interactive voice response queries 

in a hicrardiical paradigm containing a plurality of 
levels, whcrdn uppa levds in the hierarchical para- 
digm represent a dcscriptioa of problems that are most 
likely to be encountered for a particular set of software 
problems; and 
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lauoching automaticany a selected diagnostic program on 
the second computer ixlienever selected levels in the 
hierarchical paradigm are accessed based on the 
detected response. 
56. A computer readable medium having stared therein 
instructions for causing a first computer to execute the 
following method: 
sending a first set of queries from one or more interactive 
voice response units on the first computer to a second 



subset of interactive voice quoies from the second 

computer^ and 
upon detecting a response* sending a subsequent subset of 

the plurality ctf interactive voice response queries to the 

second conqmtcr for display based on said user 

response to said first subset of queries. 
58. A ooai^Niter readable medhmi having stored therein 
instnictions for <^ii-<nng a first oon^Kiter to execute the 



computer* tiie first set of quaics comprising an audio w following nacthod: 
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signal allowing a user of the second computer to select 
display of subsequent queries on d&e second computen 
monitoring a communications circuit ^^"fl the second 
and first caaqxitcrs to detect a specific ieq>onse to the 
first set of queries from the second computer; and 
in response to detection of said specific response, sending 
a subsequent set of queries ^■^w»jMising data rignals to 
tl^ sfTon^ computer for display tiiereon. 
57. A computer readable mrrtiiim batving stored Ihcrdn ^ 
instructions for f^i^ng a first computer to execute the 
following method: 
maintaining a tfnT^^^«ft containing database entries listing 

a plurality d interactive voice response queries; 
consulting the database to obtain a current plurality of 75 
intenulive voice re^xnse queries to display on a 
second oonqxiter, vtiiercin the cment plurality of inter- 
active voice response qiifrtr^ is based on data otdlected 
from problems previously encountered by users; 
sending a first subset <tf said cunent plnralily d interac- 
tive voice response queries to the second oompoter, 
wherein the current subset of interactive voice response 
queries includes at least one problem encountered by 
more than one user, 
monitoring a oommnnicatioas circoit linking the second 
and first ocmiputers to detect a user response to the 
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maintaining a database containing database entries listing 
a plurality of interactive voice response queries, 
wherein the Hst (^interactive voice response queries is 
based on data coUerted from problems previously 
encountered by users; 
consulting the ^^iwcft to obtain a amcnt subset of the 
plurality of interactive voice response queries to 
disi^» wherein the current subset of interactive voice 
response queries includes fit least <Hie problem encoun- 
tered by noore than <»e user 
sending die subset of said phnality of interactive voice 
response queries from the first ocanputer to a second 
conqNiter for display; 
EQonitoKiqg a communications drcoit finking the second 
and first computers to detect a rc^XAse to the subset of 
interactive voice response queries from the second 
ocmqxiter; and launching a selected diagnostic apidica- 
tion on the second ooaifNiter, the diagnostic qjplicfltion 
selected fiom a plurality of diagnostic applications 
based on the response obtained to the subset of inter- 
active voice response queries from the second ooan- 
pmet; 
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INVENTOR(S) : Fawcett et al. 



It is certified that error appears in the above- identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Colunui 1, 

Line 57, "co ruiected" should read -- connected -. 
Column 3. 

Line 2, "etc.) As" should read -- etc.). As 
Lines 14 and 23, "IVR" should read - IVRU 

Column 4, 

Line 17, "with caller" should read - with a caller -. 
Line 44, "within the of the" should read - within the -. 
Line 51, "level" should read ~ levels ~. 

Column 6, 

Line 20, "connections," should read -- connections ~. 

Line 22, "network conneaions," should read ~ network connections ~. 

Column 8, 

Line 57, "IVR" should read -- IVRU 
Column 9, 

Line 48, ""1":" should read -- "1:" --. 
Column 13, 

Line 56, "to a remote computers" should read - to remote computers ~. 
Colunm 14, 

Line 66, "(110-166)" should read -- (110-116) 
Column 16, 

Lines 47, 50, 53 and 55, "The method of claim 7" should read - The method of 
claim 8 --. 
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